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Case  

• 27 y.o. female presented with syncope.
• Week prior: LLE pain and mild swelling
• EMS: HR 140, BP 110/60, RR 32, Spo2 90% RA 
• Elevated troponin (350--> 459) 
• EKG: ST
• Bedside echo
• Head CT
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LLE: left lower extrem ity
ST: Sinus tachycardia
RA; Room  air
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Saddle PE and right heart strain
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Why worry about Pulmonary Embolus?

52.4%

15%

41.3%

12.3%

Kucher et al Massive PE Circulation 2006.Secemsky E, Chang Y, Jain C, Beckman J, Giri J, Jaff M, Rosenfield R, Rosovsky R , Kabrhel C, Weinberg I. Am J Medicine, 2018
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Pulmonary Embolism: Current Treatment Options
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Catheter
Directed
Thrombolysis 

Pulmonary 
Embolectomy

ECMO: 
Extracorporeal 
Support

Suction
Embolectomy
(VORTEX)

IVC Filter

Lots of Options

Systemic lysis

Anticoagulation

Catheter
Directed
Thrombectomy 

How do you decide?

Barritt. Lancet. 1960

Anticoagulation Saves Lives
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Anticoagulation SAVES lives

Smith et al. Chest. 2010

IV – intravenous; 
ED – emergency department; 
UFH – unfractionated heparin

Early Anticoagulation SAVES lives

Primary reperfusion + 
anticoagulation

Anticoagulation ± 
rescue reperfusion

Anticoagulation ± early 
discharge

European Heart Jurnal 2019

Risk Stratification for Acute PE

Where does our patient fit in?
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Case Decision-Making

• Intermediate High-risk PE 
• Reassuring head imaging
• Expeditiously started on LMWH
• Does she need advanced treatment?
• Who is making that decision?
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Guidance in the Literature for Treatment of 
Massive/Submassive PE:  Very Little 

European Heart Journal 2019
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The Challenge of PE Treatment

• Best treatment unknown - lack of high quality
comparative data

• Rapid advancements in interventional tools
• Varying and conflicting guidelines
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Impetus for PERT:
Pulmonary Embolism Response Team
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ED / ICU / Floor Team
Pulmonary, Hematology

Vascular Medicine/Cardiology
Cardiac Surgery

Pulmonary Embolism Response Team (PERT)
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Expeditious input & clinical 
judgment from multiple 
specialties to optimize therapy

PERT Program 
Flow Map

A/C  Anticoagulation only
CDT Catheter-direct throm bolysis

Intermediate
High
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What is the Data Behind PERT? 
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Advancing the Science of PE Care
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PERT at MGH
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PERT Data: Activations
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• As soon as PERT launched
• Immediate response

Kabrhel, Rosovsky  et al. Chest. 2016 

16%



4

Department of 
Hematology/Oncology

PERT Outcomes: MGH Mortality
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• Massive PE mortality
25%

• Lower than National
average of 52%

• Does our approach 
improve outcomes?

52.4%*

15%

Kabrhel et al. Chest. 2016 
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Pre and Post PERT studies: 
Increased Efficacy and Utilization of Advanced Therapies
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Wright C, et al. JTT.2019

Univ. Rochester
• 159 before PERT
• 146 post PERT

Triage to Diagnosis Triage to Heparin Triage to Admission
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Pre and Post PERT studies: 
Outcomes
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Chaudhury P et al. Am J Cardiol. 2019
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Pre and Post PERT studies: 
Decreased Mortality
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Wright C, et al. Am J Card. 2021

6-month mortality rates: 14% post-PERT vs 24% pre-PERT
Unadjusted hazard ratio: 0.57

Relative Risk Reduction: 43% (p = 0.025)

Triage to diagnosis was an independent predictor of mortality.
The risk of mortality was reduced by 5% for each hour earlier that the 

diagnosis was made.
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Should everyone have a PERT? 
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Konstantinides et al. EHJ, 2020
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Pulmonary Embolism Response Teams:

Expanding nationally and internationally
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The PERT Consortium
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The PERT Consortium Programs

1. Webinar series and PERTcasts
2. PERTinent Updates 
3. PERT Partners 
4. Awareness Programs: WTD, patient education/prevention
5. Clinical tools/decision programs (working with AI and possible PERT app) 
6. Connect with other PE groups
7. Transitions of Care Project
8. Interhospital Transfer Project
9. Research Database
10. Collaborating with industry on several RCT
11. Joining with the FDA: PERC; Pulmonary Embolism Research Collaborative
12. Trainees: Fellows Bootcamp and Trainee Council
13. Newest Initiatives: Centers of Excellence and BPA Alliance
14. Programs: Annual Scientific Meeting
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W TD: W orld Throm bosis Day
Artificial Intelligence
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Improving Patient Care: Database

27

>13,000 patients
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Database

Confidential, property of PERT, not to be distributed
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W TD: W orld Throm bosis Day
Artificial Intelligence
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W TD: W orld Throm bosis Day
Artificial Intelligence
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The PERT Consortium Programs
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Case Decision-Making

• Intermediate High-risk PE 
• Reassuring head imaging
• Expeditiously started on LMWH
• PERT called
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• Do we have the data to support Catheter Directed Therapies 
for intermediate risk PE?

ØCurrently, we do NOT

ØEquipoise

• Call for action: ENROLL in randomized controlled trials
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Cardiac Catheterization Lab Team

Anesthesia, CT surgery, Nursing, Perfusion, Echo, Vascular Medicine

Photo Courtesy of Kenneth Rosenfield 

, Pharmacy
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Results
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Follow up

• Discharged 3 days later
• Additional work up
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PERT: Closing Reflections

• Pulmonary embolism is a major cause of morbidity and mortality
• PERT represents a paradigm shift in treating PE 

– Immediately and simultaneously engages multiple experts to determine best course of action. 
– Multidisciplinary: streamlines care

• PERTs have become prevalent across the US and the world 
• PERTS improve care of PE through clinical care, education and research

– time to diagnosis, anticoagulation, LOS, education, mortality
• The PERT Consortium:

– Quality database
– Platform for large scale PE trials
– Collaboration with FDA: PERC
– Centers of Excellence
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Alone we can do so little. Together we can do so much Department of 
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Join US
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Thank you

@RosovskyRachel
rprosovsky@mgh.harvard.edu
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